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‘J’his  t[llk  pmvidcs a b r i e f  suml]]aty of tile firsl Cwnfcrcnce  (Ievolcd  cntiwly  to  mn:nctic

Stol’ills. “ 1 ’ e p i c s  Covcl’  (1IC rclcwmt J)hCIX)111C112  at k sllll/corona, plopagotion  of  tksc

Stmcturcs  throLlgll  jl]tfq];met:~ly  Sp:ICC,  t}lc ICSl)OIISC  of t h e  n)agnctosphew  to it)tcmction

\4’ith (tlcsc illtclI)l:ll)c(:lrj~  StlLICt LIL’CS, t h e  fomati(m of the s t e m  time ring cmcnt  (in

])tll’tiCLl]:ll’  the ~xygcll  C~IltC[~t  of t}lc I“irl:-clll’l’c]lt),  :Ill(j stol’]11 iollosphclic  effects  [1[1(1 :1”01111(1

b:lsc(l Cffcds. ‘1’hc  Confc~cncc W;IS  hcl(l  in  l’i(sil(lCl)ii,  Olifortli;i,  ;lt t h e  Jc( l ’ r e p u l s i o n

] ilbol’iltol’y,”  I ~- ] 6 l;CbLl]:il”y  ] 996.  A COl]]\)]CI]}CI) t:ll’y SUll)[WUy  is pl’ovi([c’(1 by  ciOl17alC7  Ct

[II. in 110S, ] 996. ‘] ’]-ic fLl]] set of mvicw  {I][ic]cs  will bc pLlb]is]lcd  iIl :111 AGII  ]not]o:rap]l

LItl(l  ]l]i\t]y  of the contributc(l {ll(icl~s wil l  ~~pl)ciii  in :i spec ia l  swim of (I]C JOLI]I):II  o f

(icophysical  Rcsc:irch,  Space  I’hysics.

O\’Cl 1 0 0 ”  t{llks WCI”C Plcsc])tcd  [It th(’  (~]IIIpIII:II)  c;o]]fclc[lc(’  o]) Milgtlctic  StO1l~ls. ‘1’hc

invitc(l  t:tlksl):i~~c  l>cc~l~vlitte]l  Llpan(lwi]]  bc pul)lishcd in m ACil J mono:  I:~ph. Many o f

t h e  contribulc(] pt~pcIs  will bC pub]ishc(l in {1 spc~iiil  s e c t i o n  of the JCiR. ~\CC:\LISC  of thc

lilni[d  S p a c e  for [his arlic]c, WC cm only rev iew il few import:mt  papers  pl’CSCIltC(l  :It thC

Incctin:, :I[ld WC Wi]]  I)ot iit[C1ll])t to bC thO1’OLlgh  ill illl~  SCll SC. A  coi~l])lcl)lcllt:lly  rcl’icw

h:ISbCCI) ~vrit(cn  by (iollZ,:LICz,  ct a].  (1996)  for l;, OS. which  has  ;i bl(>ii(lcl’  SCOpC (h:i]) t h i s

iU”(i  CIC. W C  Sllg~CSt  th:~t thC I“C:I(IC1 :,() to (IIC 01’i,gil]itl  p:l]W1’S  fol” flll”tt)CI’  (lCtilil  S. ‘1’tl~’~

should bc published within months  of the appcwdncc  of this rcvie~~’.

R1iSLJl,rl’S

ollCoft])C”  fLll)dal)lcll[Z\l  l)cW So]ill’  O\>Scl\~iltiollS pC1’ttlillillg  to lll:lgl)ctiC  S(01111S  iS Sho\Vll  ill

f;lglll’~  ]. } 1 ,  }]11(1S01)  has  foLIIld  e v i d e n c e  in Yol]koh  sof( x-r:Iy  it~):l:cs fo] c[)~()[}{l]  InWS

ejections, ‘1’hc “initial” condition is given in [hc top image. 1 1 1  tllC bOt[OIll  iIllilgC  fO1’  ii I: ItCl’

till) cilltcr\~:ll,  t}lccc)llll)lcx  sct()f]()o])s  ll:lsbrigll[ericCl  and cxtcndc(i  while the region above

tll~?loo~)sis  (l:ltkclle(l.” 2’1v2 l:lttcr  i nd ica te s  that the I1l:ISS pI”CSCIl(  in [his wca  has dccrcascd

aIKl  most pK)bably has been-exp~+lscd into inteq)l:lnctmy  sp:~ce.
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‘1’ilC  (ilivcl  gas Solllctilllcs  ])11S a s i g n i f i c a n t  SC)lltil\\’iil’(i  COlllpoIICllt. ‘1’iwsctypicaiiy occur  in

wilat hti\’c been callc(i magnetic clm(is. “lhc most likciy configutxtion  i s  tila( of u fiux

IL) wi ,  sh(~u’11 in l;igurc 3. “1’hc flux mpc con fi:umtion  ims a  north-soutil  01 sou(il-noltil

(Jliclltation.  ‘1’ilc  Soutllwllr(i  fic](ic:Illscs  stort)l  Illain  l)tlilSCS  (tl I’(>Ll~ll ma$nc(ic  ruconncction,

:Ill(i {I]c nor(l]warci  c(llllpotlcnt, geolnagnclic  (iuic(. Oniy onc in six hi:i]-slwc(i  sol;ltcjcct:~

CVClltS  il:lvc  a magndic  c]ou(i configuration  ica(iin:  to a  lna:nctic  storln,  ho\\’cvcl’. “1’hc

0tilCl”5  011(  O f  6 CVCIltS haVC C(Mlli>iCX fic](i  Stl’ll  C(ll  I’(’S. ‘1’hc ]m:nctic tmguc configumtioll

of G(>ld (1962)  was Kccntly  sollght  in the 1S1111-3  (iuta. ~]OWCVC1’,  IIOI)C  \V:lS  fOLlll(t OLlt  Of

57 SOlill’  CiCCt:l  C\CI)lSO  CClll’IiIlgill  1 9 7 8 - 1 9 7 9 .
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( I 976)  arc causccl  by squecz,ing  of plas]na out of tbe ends of lhc lines of force, lcovin:  a

low bc[a p l a s m . ‘1’his i s  lhc c[lusc  o f  the ‘Ldcplclion layer” folllld  I}cal’ t h e  Cm”tll’s

lll:lgllctc>~):l~lsc.  Since told  pressure  is maintoincd  dcmss  the shc:ilh , such field  drdJJill:  c:in

bc o b s e r v e d  by an iucmase in the S]IC;II}l  magt~ctic  fic]d s[rengths (P1’CSSLIIC) :Is [hc o b j e c t

boundary is a p p r o a c h e d . ‘1’his phcnomcm i s  qu i t e tmticcdblc  in (hc dii(a  o f  (IK

lllilp>llctosllc:  itt)s of IMgc plmwll’y  S y s t e m s , SLICII a s  N J u p i t e r  and Sa(um.  m(i ;IISO N

Col-nc[s. }Iowcvcr,  the [mount  of this type of dtqin:  is of a much smdllcl m:igni(ude

bounding  solo] ejects. ‘1’hc field increase is typically ICSS thm 20Yc. Another  [ypc of

firapi]~g  gives rlor(ll-sollth field Conlpcmcnls, Ollc mcchmism  k bc’cll JWOPOSC(l  by

h4cC;ommct  a]. (1989)  and ;lnothcr  was tll:i(pr~)posed by (Msttcil (1996) for h i : h - s p e e d

in(cr;iction \vitllt}lc  llcliosjJllcricc  llt’t’cllt  sllccl (11(’S). ‘i’hC fl:U1’CS  [ill’ SC] f-CXj)lill)iltol”)’. ]t

is not knc)wn at present  how of ten  the  l a t t e r  mechanisms  occ LIr. ;IIICI ho\\’  :cocffcctivc  (hcsc

;II’C (: I ]W”~C  f;s COlll]X>ll  CIlt II CC(]S 10 bc CI’L’;lt C(l, ;111(]  th S(l”ll  CtlllCS  lKT(i t o  bC ]21’:C  (() h:l  VC

l(~ng  (lLlration  f i e l d s  illlposcd  on the Ill;tgllctosl)}lelc).

"l'l)est;ttis(ics  OfttlcoccllllcIlccof  lll;lgrlc[ics(  orllls(l  tls(J]:lle.j  cct:llll  lClirl(cllll;lllctllly  s h o c k s

~ltr :,ivcn in 3’:1131c  2. ~l)c s[;ltistiCs  f~l “hi:” stortl]s ttith  X <Kp  <9 (cqlliv;llcnt

to 11~1 S - 2 0 0  n’]’) i s  hi:]lly  cormla(cd to shocks  (frclln Goslin:  ct :11..  1 9 9 1 ) . ‘1’his

dcpcndcncc  dccrcwzs \\/i(l)  (iccre:lsin:  storln illtcllsily. “1’hc\’a]ucsfol’  storms of intt’msitics

< -]()() D’]’, .100” 1]”]’ IS ])S1 < - 5 0  ]1’]’, [111(1  - 8 0  11’]’  .< ]),~1 < -~~ 11’]’  W’t’ ~i\’CIl. ‘1’hc b o t t o m

]UII]C]  S]IOWS (IK iIltel]~ltlrlc(i~ly  lc]:ltio[ls]lip  for storllls  wit]]  1)s, i n t e n s i t i e s  bctumll  -100 n’]’

and  -50 11”1’.

]:i~lll’C 5 shOWS  :1[1 ll[lllSLld  CC) K)11O! hok Of h4iiy  14. 1 9 9 2  Llkcn by Yohkc)h  soft X-1’ay

itlstllllllcllt21ti(J11.  l’hiscoron;i]  h o l e  ( t h e  dark region)  t\]~~>c;]rs tog(~f  I-(~Ill])Clle  topolc,
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associated with a hcliosphcric  cwncnt sheet at -(MOO (J’]’  d:iy 177. “]’hc intcmction fores :1

Compl”csscd  region of m;l,gnetic  fields, called a c(~rot:iting  inlctuc[ion  region (Cl f< ). III this

(’[m, the Cl]< }1:1s not formed either forwwd  or rcvcrsc  shocks tit its bou]ld~lries,  so wc c:lll

th is  a proto-[:IR. I t  e x t e n d s  fmm  00 LJ’1’ (hy 1 7 7  to 00 LJ’1’ (lay 178. P e a k  i:C]d

Ill:lgtlittl(les  1c[lcl120-25  nrl’.

“J’k gcoma:mtic  a c t i v i t y  in l)sl has a diffc[ent  signature  th:lll (hilt  of storms  occtluin:

(Illlill:s  ol:l]]]}  :lxilllll]ll.  llcc:iLtsc  tllclc~lreI:lIelyf  o]\\~:ll(i  sll[)cks  l>ollll(lirlg  ])roto-(’ll<s:i(  1

A l l ,  thc]e tiK I]() s[()]m  SUd(lCII it]lpulscs (StOIIII  SLI(I(ICII  COIIIIIICIICCIIICI~  (S). ‘]’]lc  it)itiill

])ht~sc  (Illll:ilctosl]]lclic  collll>lcssi(~ll)  i s  CtILISC(l  b y  high dcnsi(y plasn~n of tl]e I  J~S

pl:lslllashcel impingil~g upon the IIl:IgIlctoslJIIcIL. ‘1’his is cor]sidcrdbly different tlm the

physiciil  Causes of stolIl] il]itil]l  ph:lscs :lSsOCi[ltC(l  with fils[ S01:11  C’jcC[:l  occllnin::  duting

SO];ll’  lll:lXi]lIL\l]],  ]11 l])is  ci~sc, tl]C stoll”ll  ]llil]]l  p}”I{lsC  is !jIl)il]] :1[1(] ]lig]l]~ il’l”Cg Ll]ill’ ill pl’ofl]C.

“1’his is caused by the irregular  13, stnlcturc  \vit}lin  t h e  (’l Rs. Altl]~ll~ll so~ltl)\\il~(l

COll]]X)ll ClltS ttS l~Ll”~C  ilS - 1 5  n’]’ m ]mscnt, tlw clumtion of time in te rva l s  m short.  ml

allowing  for an intense IlliigtlCtOSpllC  IiC ring  CLIIICI)(  tO dCVCIOp.

“JIIC  gcotlla:netic  a c t i v i t y  c:luse(l  by pm(o-[~]l<s  is :ivcn itl ‘1’;lblc  3. ]t is no[c(l tll[lt  i n t e n s e

stolllls  (Ii(l  il(~t  OCCLII  [It ;I1] dLIIillg  ]  97.( LILIC  to ~>r(l((~-cl  l</ll];\:llctc>  s]lt]clic  intcr:}ctions,

CIRS OIlly  produce 11’Clll’l’Cl]t,  111 O(ICMC Stol’111  activity  at bcs[.

‘J’iib]c 4 ill~]s(li~tes  t});]t the  aVCHgC  V:I]LIC of ,41i (Illri[lg ] 974 is ]:LI:CI  (283 11”]1)  th:lll thll( f~l

cilhc’r  1979 (22 1 11’]’) 0{” ] 98 ] ( 2 3 7  11”]’), (Ilc ]iltf.~’l’  t\\)(}  bcin:  so]:lj” IIl:lxi]lllll]l  ~COl’s. ‘1 ‘k’

]’~:lsot~  f~~ this is the prCSC]]CC  of l[ti~,c :Itnp]itlldc  Al f\’dn w: I\’cs in (]lc coro]]ll] ]IO]C stlc;llns.

Since t\\ ’() s(l’C:l]lls  (OJlc fl’oil] t]lc Ilol”tll [1[1(1 (>IIC  fl’()]]1  t]lc SOLI(I1)  \{”C’l’L’ ])l”C\C]lt  tl)l’ollgll  ll)LICh

0 1 ”  1 9 7 3 - 1 9 7 5 ,  the Cilllh’S lllil~llCtoSIJllC1’C \v:ls  conlit]lloLlsl\  bo]lllxldcd  by Suc>tl  f i e l d

flllCtLliltiOl)S. l“i:llrc  7  illmhutcs

(SLlbStol’11))  iI)Cl”CilSCS.  SUl>Stol’ll)S

pl”OCCSS  Of l)lil:lletiC  reconnection.

t h e  AllvdI)  \\il\re  IIz \’ari~i(iol~s  illl(i c(~t)colllitil[l[  Al;

OCClll” w i t h  CilCll  illtCl”]>lilllC  [:ll”~ 13s CVClll  tlll”Ollgh  IIIC
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‘I’tlccllcrgy flc~\\’ illtllc  iollos])llcrcis  g i v e n  itl l;igllrc 13, t:lkcll  fmnl l>l”~)clss  (1990).  “Illc
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strands

C1’t?il[C[i

16 shows (he intcmd damage of this ttallsfmmcr. Although  the latge C()])J)CI’

were mtcd :1( 3000 amperes ,  the satllralion of the steel core cwd(cd sttay  fltlx that

tl(~ts~>ots:~ll(l  tllccollsc(]~lcllti;~l  mcltdo\vn.
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● Intense Interplanetary Magnetic Fields (IMFs)

o Intense lMF B~ Values

● Long Duration (hours) of B~

● Above Average Solar Wind Velocity (V~w)

TabIe 1



ISEE-3 Statistics During Solar Maximum

Sto!’m Type No. Of

Events ion
“Big” with Shocks

D~T <-200  nT
ln+anea 10070.A

Definition Associat

II ILGI  lo= lU D~. <-100 nT
Moderate 80?4

40 -100 nTs D~, s -50 nT 45%?
-50 nT s Dq, s -30 nT 9AOL

Sn7ai! 62 -, L-r /u

Interplanetary Association of Moderate (-100 nT < D~~ <-50 nT) Storms
ISEE-3 (Aug 1978- Dec 1979)

4 0 %

23?/o

17940

10940

1 O$zo

Shocks

High-speed streams without shocks

High-Low speed stream interactions

NCDES

Other (including Alfvenic fluctuations)

Table 2
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Geomagnetic Activity Can be Higher Durina Solar
Minimum Than During Solar Maximufi

Solar Minimum Solar Maximum
AE,9,, = 247 nT DST, 1973 =–14nT ~lg,g = 221 nT ~

ST, 1979 =–16nT

AE197, =283 nT DS~ ,97, =–14nT ! ~,,BO =  f8~ nT b ST, 1980 = –11 nT

AE,9,, = 224 nT ~
ST, 1975 =–10nT AE1g81 = 237 nT ~

ST, 1981 =–24nT

TabIe 4



pI”oto-cIR.

l:igum  7. “1’hc relationship bc[wccn  the 11s portion of Alfvdn w:~vcs :~n(i  Al;.

1  ‘igurc 8. q’hc oxygct~ ion lil~g-cllllc]~(  CIIClgy (~C))sjty  :1s  :~ fllllctiorl  of st~lm-[illle  ])s,.

l;igme  9. “1’hc oxygen  and IIc++- ion energy  densities as a function of AI;.

figure 1 0 ,  Ring-curwtlt  ion energy  clcnsitics  for sol;l~-lllillirtllllll  c]uict.  sol:lr-lllirli[lllllll

stot]]]  conditions  and solar- nlmillla  s1OIII] conditions.

}igll~e ] 1. CiJ~()”l’Al[  , ~1)1 iol~  (]is(~i~>~l(ioll  fllllc~iolls

1 ‘igm 12. AI) intcrjmtivc sclwm:~tic  of the ion dist ribu(ions functions

11.

}:igum 13. lollos]lllcric)lll>l>cr  atmosphmic  l>l:isIIl:tiIlcLltu:~l procc,sscs

Stolllls.

1 ‘igurc 14.  Velocity,  tcmpcmture  and dcnsit y v;ltiations at 300 km dtitudc  at aurmd

Iati(udcs during  substoln)s.
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l;i:,urc 16. lnteiml  dmage of the transformer.

1 ‘ig,urc 17. ‘1’hc coupling of storm-time ionospheric currents tmd power lines.
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Driver Gas Fields

a) First version of
magnetic clouds
Klein and Burlaga,  1982

b) Fluxropes
Burlaga et al., 1990

c) Magnetic tongues
Gold, 1962

Figure  3
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a)

b)

c)

d)

e)

f)

9)

Sheath

Shocked southward fields
Tsurutani  et al., 1988a

Heliospheric  current sheets
Tsurutani  et al., 1984

Alfven waves and turbulence
Tsurutani  et al., 1995b

Draped magnetic fields
Midgley and Davis, 1963
Zwan and Wolf, 1976

Field draping
McComas et al., 1989

Equinoctial  BY effect
Russell and McPherron,

Fields
s

s

tt+ )+p+
s

s

ZSM
 z

k \
y+ —--’L2 Ecliptic

1973 / -BY
– P l a n e

y%’

Fast stream-HCS  plasmasheet
interaction
Odstr~il, 1996
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25-28 JUNE, 1 9 7 4
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May 15-18, 1974
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CWS orbik 0586-0592 MICS/MPAe--AC-UoB-RAL
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